Pituitary adenylate cyclase-activating polypeptide stimulates calcium mobilization in amphibian pituitary cells.
Pituitary adenylate cyclase-activating polypeptide (PACAP) is a 38-amino acid peptide of the glucagon-secretin-vasoactive intestinal polypeptide superfamily. Although PACAP is a potent stimulator of adenylate cyclase activity in the adenohypophysis, the precise target cells for PACAP in the anterior pituitary remain unknown. The aim of the present study was to investigate whether PACAP could stimulate calcium mobilization in individual cells of the pituitary and to determine the type of cells that responded to PACAP. Enzymatically dispersed frog distal pituitary cells were plated on photoetched coverslips and cultured for 3-7 days. The cells were loaded with the fluorescent calcium indicator indo-1, and changes in intracellular calcium concentrations ([Ca2+]i) were monitored using dual wavelength microfluorimetry. The individual cells were localized with the aid of the alpha/numeric grid of the coverslips and identified retrospectively by immunofluorescence. Approximately 45% of GH and PRL cells and 25% of ACTH and TSH cells responded to PACAP (10(-5) M) ejection by an elevation of [Ca2+]i. Only 16% of gonadotropes were stimulated by PACAP. The time course of [Ca2+]i variations showed three different patterns: transient spikes, sustained stimulations, and oscillatory responses. In addition, heterogenous responses were observed within each cell type. These data provide evidence for the involvement of calcium mobilization in the mechanism of action of PACAP on pituitary cells. The results also indicate that in frogs, PACAP may stimulate the secretory activity of GH and PRL cells and, to a lesser extent, ACTH, TSH, and gonadotrope cells.